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Abstract. Evaluation of the early maize (Zea mays L.) germplasm is important for the development of 
new inbred lines and commercial hybrids adapted to cooler regions. Choice of populations to use in 
improving elite maize hybrids is a critical decision in maize breeding programs. Our objectives were: 
I) to examine the variation for earliness in a set of 256 local populations, 56 synthetic populations and 
504 inbred lines; II) to determine the performance and heterosis of this germplasm; III) to identify the 
genotypes (local populations, inbred lines) for the initiation of the primary cycle for directional 
selection for the studied characters. Seven synthetic populations and six inbred lines formed the base 
material of this genetic study. The seven synthetic populations and their topcrosses to four inbred 
lines: two flint inbred lines (TD 233 and CO 255) and two dent inbred lines (TC 184 and TC 209) and 
also a diallel type p(p-1) system with 30 single-cross hybrids and the six parental forms were 
evaluated at four environments in: two years 2009 and 2010 and two locations Turda and Targu-
Mures. The highest values of additive effects for grain dry matter content were recorded at: Tu Syn 
Mara (ĝn = +1.80), Tu SRR 5D (2I) (1) (ĝn = +0.62) and Tu Syn 1 (ĝn = +0.45). Therefore, Tu Syn 
Mara, Tu SRR 5D (2I)(1) and Tu Syn 1 produced hybrids with the most early maturity. The highest 
general combining ability (GCA) for dry matter accumulation in grains has registered the inbred lines 
TC209 (ĝ = +1.36) and TC208 (ĝ = +0.71). 
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INTRODUCTION 
 
 Knowledge about germplasm diversity and genetic relationships
 
among breeding 
materials could be an invaluable aid in maize
 
improvement strategies for earliness; maize 
germplasm could be easily managed, using recurrent selection method (Laverge et al., 1991; 
Taller and Bernardo, 2004).  
 The maturity ratings of maize (Zea mays L.) varieties usually grown in Transylvania 
(central and north-western Romania) rang from FAO 100 to 400. This severely limits the 
scope of the germplasm that can be used in a breeding program located in this area. Selection 
for early flowering and low moisture at harvest adapts later material to areas that require 
earlier maize (Ordas, 1988; Hawbaker et al., 1996; Gonzalez et al., 1997; Troyer, 2001; Taller 
and Bernardo, 2004; Shrang et al., 2006) 
 Choosing reliable maize varieties that are early maturing is essential for maize 
growers in the areas with limited heat treatment, but that doesn’t mean losing out on yield. 
These genotypes, in effect, require a shorter growing season than later maturing ones. 
 Flint x dent maize hybrids are commonly planted in the early corn growing regions 
of Europe (northern and the Atlantic Coast of Europe). Evaluation of the early maize 
germplasm is important for the development of new commercial hybrids adapted to cooler 
spring regions (Revilla et al., 1999).   
104 
 
 Local populations to improve maize may be of particular interest, especially as gene 
sources for resilience and some agronomic properties (murariu et al., 2010). The most 
valuable populations have undergone extensive works of inbreeding and selection for the 
creation of inbred lines, hybrids that provide it with a better capacity to adapt in comparison 
with foreign hybrids. Partial results confirmed expectations (sarca, 2004).  
 Early maize genotypes must grow faster, particularly in the spring when the weather 
is cool, and mature sooner under cooler conditions than later maize, to produce mature kernel 
in a shorter season. European northern flint varieties, as sources of early germplasm, grow 
extremely fast in seedling and in juvenile plant stages, flowers sooner and reaches 
physiological maturity sooner than later maize (Has, 2001).  Maturity zones are based on 
accumulated GDUs during the frost-free period: GDU = [Max temp (≤ 300C) + Min temp (≥ 
10
0
C)]/2 - 10
0
C. 
 In northern and premontane areas, due to limited thermal resources, precocity is 
indispensable to achieving maturity (Cristea et al., 1986, 1986a; Cabulea, 1987). In southern 
areas, precocity is used to mitigate the moisture stress of late drought by sowing earlier and 
early use of earlier hybrids (Ciocazanu et al., 1998; Bagiu, 1999). 
 The inheritance of maturity in maize is governed quantitatively. In general, the genes 
act in an additive manner, as if many genes with small and equal effects were involved; 
heterosis affects flowering time about 10% (Troyer, 1994, 2001). Some of sources of early 
germplasm might be local and synthetic populations breeding by recurrent selection (Gulea, 
2011; Has et al., 2011). Turda - Romania
 
maize genotypes have great phenotypic and genetic 
variability, consisting of
 
local populations, varieties, synthetics, inbred lines.
 
Genotype 
germplasm sources range from very early to late
 
and from dent to flint grain characteristics 
(Has et al., 2006). 
 The objectives of this research were:  
 I) to examine the variation for earliness in a set of local populations, synthetic 
populations and inbred lines;  
 II) to determine the performance and heterosis of this germplasm;  
 III) to identify the genotypes (local populations, inbred lines) for the initiation of the 
primary cycle for directional selection for precocity. 
 
MATERIALS AND METHODS 
 
 Maize samples 
 I. Phenotypic variability 
 Maize samples used in this study consisted of 768 accessions from “TURDA” 
germplasm collection, among which there were 208 local populations (landraces), collected in 
different Romanian regions (Transylvania and Moldavia); 56 synthetics/composites among 
which 30 synthetics created at ARDS Turda and 26 synthetics acquired from different 
countries (Spain, Italy, Germany, University of Minnesota, University of Pennsylvania) and 
504 inbred lines developed at ARDS Turda.  
 All local populations (landraces) synthetics and inbred lines are currently used in the 
framework of breeding and genetic program at the Agricultural Research Station, Turda – 
Romania (ARS Turda). The studied
 
genotypes differed by germplasm source, grain type, 
maturity
 
classification (very early, early, intermediate and late).  
 Experimental designs. These genotypes were grown at the Agricultural Research and 
Development Station Turda – Romania (Transylvania region), in 2009. Each group of 
genotypes was grown in separate but adjacent trials. Experimental plots were 2-rows, 5 m - 
long, with 0.7 m spacing between two rows without replications.  
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 Different stages of vegetation period were analyzed for the characterization of 
earliness, this was expressed by GDUs (Growing Degree Units) from: sowing to flowering, 
sowing to silking, sowing to physiological maturity, silking to physiological maturity and by 
early vigor or the percentage (%) of dry matter in kernels to harvest. The stages of vegetation 
period was expressed in (GDUs), respectively the sum of the daily accumulations of heat units 
using temperature for growth of maize, i.e. >10
0C (∑ u.t. >100C). 
 Statistical analysis of per se variability.  In order to evaluate the variability of maize 
“Turda” germplasm for some stages of growing season, was used to study the parameters of 
variability for analyzed characters. Characterization of variability was made by calculating the 
average ( x ), the standard deviation of the mean (s) the amplitude of variation and variation 
coefficient (s%), using the model of  Ceapoiu (1968): 
- Mean :                      X   n
x

 
- Variance:                    s
2 
 =  
- Standard deviation: 
 
- Coefficient of variation (CV %) (Ceapoiu, 1968): 
 
 II. Genotypic variability 
 Germplasm 
 II-1. Seven early maturing maize synthetic populations derived from three different 
breeding programs were chosen for this study:  
1) per se selection (Tu Syn 3 (per se) (1)),  
2) recurrent selection (Tu Syn Mara, Tu Syn 1, Tu Syn 8),  
3) recurrent reciprocal selection (Tu SRR 2I(5D) (1), Tu SRR 5D(2I) (1), Tu SRR 
5DR (6I) (4)) were used in this study.  
 The test crosses among 7 synthetic populations and 4 inbred lines-testers: two flint 
inbred lines (TD 233 and CO 255) and two dent inbred lines (TC 184 and TC 209) were 
produced in a factorial mating design.  
 II-2. Six parental inbred lines were selected also for the study of precocity: T 248,  
T 291, TC 208, TC 209, TC 344 and K 1080. They were crossed in a diallel system p(p-1), 
resulting 30 single cross hybrids.   
 Field study  
 II-1-1) The test crosses and their parental forms were evaluated in four 
environmental conditions: two years 2009 and 2010 and two locations Turda and Targu-
Mures respectively, for both per se and test cross performances. A randomized complete 
block design with 3 replications for per se and testcross trials were used at each location. 
Plant densities averaged 60 000 plants/ha in each experiment. Plots were 2-rows, 5m-long, 
with 0.7 m spacing between two rows.  
 II-2-1. The 30 single cross hybrids and their parental lines were evaluated in the 
same conditions like II-1-1. 
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 II) Statistical analysis of genotypic variation. The following methods and/or tests are 
proposed to be used in genetic analysis: 
 - General and specific combining ability (estimation of GCA and SCA)  
 The variance analysis of testcross and diallel cross system was performed for dry 
matter in kernels in determination of the structure of the genotype variances, the environment 
and the interaction between genotype and environment. Analysis of Gardner and Eberhart 
(1966) adapted by Cabulea et al. (1994) was used to partition genetic and environmental 
effects. There were calculated values for the general combining ability (GCA) and specific 
combining ability (SCA) following the procedure describes by Griffing (1956) adapted by 
Cabulea (1975): 
- factorial system: 
ĝm or ĝn = ∑gm/m – ∑x../m.n (Cabulea, 1975) 
ŝmn = xmn –∑ x../m.n – (ĝm + ĝn) 
ĝm or ĝn  = general combining effect of m or n parent; mean of  m
th
 or n
th
 parent 
n = synthetic populations used as father; m = inbred lines-tester used as mother 
∑x../mn = overall mean of all crosses; 
ŝmn = specific combining ability;  
xmn = the mean value of the trait for F1 hybrids resulted from crosses of m
th
 
parent with n
th
 parent;  
- diallel system 
xi or xj = (pxi – 2x..)/p(p-2) 
  ŝij =  xij – (xi + xj)/(p-2) + 2 x../[(p-1)(p-2)]  
xi or xj = general combining effect of i or j parent; mean of  i
th
 or j
th
 parent 
xij = the mean value of the trait for F1 hybrids - crosses of i
th
 parent with j
th
 
parent;  
 
RESULTS AND DISCUSSIONS 
 
 Description of per se variability. From the analysis of the period of vegetation of 
the 208 local populations and 56 synthetic populations as seen that the amplitude of variation 
both for periods from sowing to silking, sowing to physiological maturity and silking to 
physiological maturity shows a reduced variability. The standard deviation had reduced the 
values of 37.12 - 44.7, respectively 43.0 – 51.2 for the development periods studied, that 
emphasize the lack of variability between the genotypes.    
 The coefficients of variability, both for local populations and for synthetics, were 
over 5% for most stages of vegetation period (table 1); they were higher for early vigor (15.1 
to 15.3%) and stage of silking – physiological maturity (8.9% for local populations, 10.9% for 
synthetics). Although, there is little variation in the stage of sowing-physiological maturity 
(4.2% for synthetics, 4.4% for local populations) in the germplasm studied here. 
 The analysis of 504 inbred lines for three stages of development emphasizes the fact 
that the variability is reduced. Value of the coefficient of variability occurs >10% only for the 
period from silking to physiological maturity (10.7%).     
 Borras and Otegui (2001) supported also that the kernel weight was closely related to 
variations in kernel growth
 
rate during the effective grain-filling period and not to 
modifications in the duration of this
 
stage. 
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Tab. 1 
Means values, range of variation, and coefficients of variation (CV) 
for maturity in „TURDA” germplasm 
 
Traits 
Period of vegetation 
sowing – 
flowering 
sowing 
– 
silking 
sowing – 
physiological 
maturity 
silking – 
physiological 
maturity 
Early 
vigor 
Germplasm Range GDUs (∑0 C)   Note 
Local 
populations 
 
(count =208) 
Minimum 438.7 438.7 883.7 362.8 4 
Mean 519.8 526.7 1012.2 485.5 6.8 
Maximum 672.0 691.4 1172.1 600.9 9 
Variance 1382.2 1428.3 1996.6 1846.9 1.1 
Standard Deviation  37.18 37.79 44.7 43.0 1.0 
Standard Error  2.6 2.62 3.1 3.0 0.1 
Confidence Level 
(95%) 
5.1 5.2 6.1 5.9 0.1 
CV (%) 7.2 7.2 4.4 8.9 15.1 
Turda 
Synthetics 
 
(count = 56) 
Minimum 430.7 438.7 850.1 276.8 5 
Mean 540.4 552.7 1020.6 467.9 7.8 
Maximum 743.6 755.5 1085.8 573.8 9 
Variance 2057.8 2296.6 1845.3 2619.8 1.4 
Standard Deviation  45.4 47.9 43.0 51.2 1.2 
Standard Error  6.1 6.4 5.7 6.8 0.2 
Confidence Level 
(95%) 
12.1 12.8 11.5 13.7 0.3 
CV (%) 8.4 8.7 4.2 10.9 15.3 
Turda 
Inbred lines 
(count = 
504) 
Minimum - 492 911 282 - 
Mean - 619 1078 459 - 
Maximum - 745 1209 605 - 
Variance - 1647.53 3323.17 2420.15 - 
Standard Deviation  - 40.59 57.65 49.19 - 
Standard Error  - 1.81 2.57 2.19 - 
Confidence Level 
(95%) 
- 3.55 5.04 4.31 - 
CV (%) - 6.6 5.3 10.7 - 
 Coefficient variability (CV %) 
 
 II-1. The genetic variability for earliness of some synthetic populations 
 II-1-1. Per se values of some stages of vegetation period of parental forms – 
synthetic populations, as maize maturity rating equivalents 
 The synthetic populations used as parental forms Tu Syn Mara and Tu SRR 5DR (6I) 
(4) were chosen for this study mainly because of the large difference in maturity between 
them. This difference in maturity is reflected in the comparative sum of the degrees of 
temperature (∑0 C) which were for the period from: sowing to silk emergence, sowing to 
pollen shedding and sowing to physiological maturity (Tab. 2).  
 The data from the parents also indicated that, on the average, silking occurred later 
(+38.5
0
 C) than pollen shedding. The difference in percentage of grain dry matter at harvest 
between the parental forms indicated that the high values for dry matter content in grain at 
harvest were obtained from synthetic populations Tu Syn Mara, Tu SRR 5D (2I) (1), Tu Syn 
1, Tu SRR 2I (5D) (1). 
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 Lowest values for the percentage of dry matter were obtained from synthetics Tu Syn 
3 (per se) (1) (very significant lower than the average synthetic) comparable to those recorded 
for some of the check hybrids (Tab. 2). Therefore, Tu Syn Mara is the most early of the parent 
forms. 
 Tab. 2 
Per se values of some stages of vegetation period of parental forms – synthetic populations, 
as maize maturity rating equivalents (Gulea, 2011) 
 
No 
 
Traits 
Genotype 
 
Grain 
dry 
matter at 
harvest 
Stages of vegetation period: 
sowing – 
flowering 
sowing- 
silking 
sowing – 
physiologic
al 
maturity 
silking – 
physiologic
al 
maturity 
Early 
vigor 
% ∑0 C Note 
1. Tu Syn Mara 82.2 509.3 526.5 1091.0 564.5 6 
2. Tu Syn 1 80.7 510.5 569.6 1134.8 565.2 6-7 
3. Tu Syn 8 80.1 557.5 598.9 1106.1 507.2 6 
4. Tu SRR 2I(5D) (1) 80.1 540.7 575.3 1107.1 531.2 6-7 
5. Tu SRR 5D (2I)(1) 80.8 555.6 587.0 1131.5 544.5 6 
6. Tu Syn 3 (per se)(1) 77.9 563.6 627.4 1158.6 531.2 6-7 
7. Tu SRR 5DR (6I) 
(4) 
78.8 588.0 610.3 1128.0 518.0 5-6 
Mean of check hybrids 78.0 - - - - - 
Mean 80.1 546.5 585.0 1122.4 537.5 - 
 
- II-1-2. Genetic variability for ealiness of the seven synthetic populations (factorial 
system) 
 The determination of the genetic value of those seven synthetic consisted in their 
crossing with four testers (inbred lines): two flint inbred lines (TD 233 and CO 255) and two 
dent inbred lines (TC 184 and TC 209). The test crosses and their parental forms were 
evaluated in four environmental conditions: two years 2009 and 2010 and two locations Turda 
and Targu-Mures respectively, for both per se and test cross performances. Testcross hybrids 
were compared with four commercial hybrids: Turda Mold 188, Turda 165, Turda SU 181 
and Turda 201. The expression of grain dry matter content was significantly (P< 0.05) 
different for all crosses in each environment (Tab. 3). The interaction term of environment x 
genotype was significant. 
  
  Tab. 3 
Analysis of variance of the grain dry matter content of testcross hybrids “tester x synthetic population” 
(2 experimental years, 2 locations) compared with the check (commercial) hybrids 
 
Source of variation df Mean 
squares  F test 
Significance 
Years (Y) 1 2500,02 1366,13 ** 
Locations (L) 1 59,38 32,43 ** 
(L x Y) 1 3,42 1,88  
Genotypes (G) 31 39,21 21,46 ** 
(G x Y) 31 7,74 4,24 ** 
(G x L) 31 3,07 1,68 * 
(G x Lx Y) 31 3,95 2,17 ** 
Error 248 1,83    
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 An analysis of variance on the plot means indicated significant differences between 
years, locations and between genotypes. The error mean squares were low, indicating the 
existence of good experimental conditions.  
 The hybrids realized with Tu Syn Mara, Tu SRR 5 D (2I) (1) and Tu Syn 1 were with 
the highest dry-matter content (81.3%, 80.1% and 79.9% compared to average of check 
hybrids); the difference in the first situation is very significant statistically (Tab. 4). The 
highest values of additive effects for dry matter content in grain at harvest were recorded at: 
Tu Syn Mara (ĝn = +1.80), Tu SRR 5D (2I)(1) (ĝn = +0.62), Tu Syn 1 (ĝn = +0.45) and CO 
255 (inbred line used as tester) (ĝn = +2.13). Therefore, Tu Syn Mara, Tu SRR 5D (2I)(1) and 
Tu Syn 1 produced hybrids with the most early maturity. 
 
Tab. 4 
General and specific combining ability for kernels dry matter content (%) of the synthetic populations 
(ĝn) and testers inbred lines (ĝm) 
 LSD(0.05) comparisons genotypes = 1, 09 % 
 The most late hybrids were those produced by the synthetic populations Tu Syn 3(per 
se) (1) (ĝn = -1.79), Tu SRR 5D (2I)(1) (ĝn =-0.66) and Tu Syn 8 (ĝn = - 0.46) (Tab. 4).  
 Generally, absolute values for non-additive effects were lower than the absolute 
values of the highest additive effects (ĝm and ĝn). SCA was positive for:   
- TD 233 x Tu Syn 1     - ŝm x n = +1. 42; 
- TD 233 x Tu Syn 2I (5D)(1)  - ŝm x n = +1.05; 
- CO 255 x Tu Syn 8      - ŝm x n = +0.66; 
- TC 184 cms C x Tu SRR 5D (2I)(1) - ŝm x n = +0.62. 
 II-2 Genetic variability  for earliness of some elite inbred lines (diallel system) 
 Dry matter content in grain at harvest is an important characteristic for maize, being 
a true indicator of maize vegetation period. 
 The higher dry-matter content has been noted to the hybrids TC208 × TC209, T248 x 
TC208, TC208 × K1080, and lowest in the hybrids, TC344 × K1080, T291 × TC344, T291 x 
K1080, T248 x K1080. On average, the registered differences were relatively small between 
direct and reciprocal hybrids; but at some hybrids the differences recorded between direct 
(A×B)  and reciprocal (B×A) hybrids were high, these differences are caused by both higher 
maternal effects (meaning less than) of some parental inbred lines (T291 mi= +0,55, TC344 
mi= -0,38, TC208 mi= +0,22, K1080 mi= -0,16) and especially by some reciprocal effects 
with high values (T248×T291 rij= -1,75, T291×TC344 rij= +1,42, TC208×K1080 rij= -1,41). 
Tester - inbreds 
Synthetics 
TC 184 
cmsC 
TC 209 CO 255 TD 233 
ĝn 
% 
Tu Syn Mara - 0.10 0.39 - 0.49 0.19 1.80 
Tu Syn 1 - 0.53 - 0.24 - 0.65 1.42 0.45 
Tu Syn 8 0.14 - 0.43 0.66 - 0.37 - 0.46 
Tu SRR 2I(5D) (1) - 0.54 - 0.25 - 0.26 1.05 - 0.66 
Tu SRR 5D(2I) (1) 0.62 0.14 0.51 - 1.27 0.62 
Tu Syn 3 (per se) (1) 0.58 0.12 0.40 - 1.10 - 1.79 
Tu SRR 5DR (6I) (4) - 0.18 0.28  - 0.18 0.08 0.04 
Mean - tester - 0.10 0.39 - 0.49 0.19   
ĝm - 0.45 - 0.17 2.13 - 1.51   
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 The high differences between direct and reciprocal hybrids have been recorded in the 
following combinations (Tab. 5): T291×TC344, T248×T291; T291×TC208; T291×K1080 the 
differences can be used in developing some earlier hybrids 
 
Tab. 5 
The dry matter (DM) content for direct and reciprocal hybrids of dialel system p (p-1) and the 
genetically effects rij of the specific interaction between maternal cytoplasm and nuclear genes 
 
Single cross A×B 
                                                                         
B×A 
Difference rij 
% DM
Mean 
% of mean 
T 248 × T 291 76.97 79.62 -2.65 -1.75 78.29 98.12 
T 248 × TC 208 81.80 80.98 0.82 1.13 81.39 102.01 
T 248 × TC 209 80.62 80.38 0.24 0.70 80.50 100.89 
T 248 × TC 344 79.55 79.00 0.55 0.31 79.28 99.36 
T 248 × K 1080 78.47 78.30 0.17 0.01 78.38 98.24 
T 291 × TC 208 80.13 81.87 -1.74 -0.27 81.00 101.52 
T 291 × TC 209 80.25 80.15 0.10 0.50 80.20 100.52 
T 291 × TC 344 79.65 76.62 3.03 1.42 78.14 97.93 
T 291 × K 1080 79.02 77.60 1.42 0.50 78.31 98.14 
TC 208 × TC 209 82.52 81.53 0.99 0.13 82.03 102.80 
TC 208 × TC 344 80.78 79.73 1.05 -0.39 80.26 100.58 
TC 208 × K 1080 80.68 81.45 -0.77 -1.41 81.07 101.60 
TC 209 × TC 344 79.65 80.30 -0.65 -0.73 79.98 100.23 
TC 209 × K 1080 80.12 79.52 0.60 -0.22 79.82 100.04 
TC 344 × K 108 78.32 78.10 0.22 0.37 78.21 98.02 
Mean 79.90 79.68 0.23  79.79 100.00 
LSD 5%  Mean of years   0.65;    LSD 5%  Mean of hybrid    2.38;      
Comparisons of  rij to rij     3.62 
 
  
Tab. 6 
Additive effects (ĝ) and maternal effects (m) involved in the inheritance 
of the dry matter content in a diallel system p(p-1) (ARDS Turda, in years 2009-2010) 
 
Inbred line 
GCA  
of the line 
used  
as 
maternal 
form 
 (%) 
ĝ i  
( additive 
effects of 
the line 
used as  
maternal 
form) 
GCA  
of the line 
used  
as paternal 
form  
(%) 
ĝ j  
(additive 
effects of the 
line used as  
paternal  
form) 
General 
combining 
ability 
 (%) 
ĝ 
( GCA 
effects) 
Maternal 
effects 
m 
T 248 79.48 -0.31 79.66 -0.13 79.57 -0.22 -0.09 
T 291 79.73 -0.06 78.64 -1.15 79.19 -0.60 0.55 
TC 208 81.37 1.58 80.93 1.14 81.15 1.36 0.22 
TC 209 80.37 0.58 80.64 0.85 80.50 0.71 -0.14 
TC 344 78.79 -1.00 79.55 -0.24 79.17 -0.62 -0.38 
K 1080 78.99 -0.80 79.32 -0.47 79.16 -0.63 -0.16 
Mean 79.79  79.79  79.79   
Comparison of ĝ i to ĝ j 1.0874 
Comparison of mi to mj 0.7250 
 
 The highest general combining ability (Tab. 6) for dry matter accumulation in grains 
has registered the inbred lines TC209 and TC208; hybrids do these inbred line had an average 
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dry matter content in grain at harvest of 80.50% and 81.15% respectively, the corresponding 
additive gene effects being ĝi = 1.36 ĝ ĝi = 0.71, respectively.  
 
 
Tab. 7 
Average dry matter and nonadditive effects in a diallel system p(p-1) 
(ARDS Turda, 2009-2010) 
  
T 248 T 291 TC 208 TC 209 TC 344 K 1080 
T 248   78.29 81.39 80.50 79.28 78.38 
ŝ ij   -0.67 0.46 0.22 0.33 -0.55 
T 291     81.00 80.20 78.14 78.31 
ŝ ij     0.45 0.30 -0.43 -0.25 
TC 208       82.03 80.26 81.07 
ŝ ij       0.16 -0.27 0.55 
TC 209         79.98 79.82 
ŝ ij         0.09 -0.05 
TC 344           78.21 
ŝ ij           -0.33 
Comparison of  ŝ ij to ŝ ik   3.26;            Comparison of  ŝ ij to ŝ ke         2.17          
 
 The hybrids with the following inbred lines used as parental form: K1080 (79.16%), 
TC344 (79.17%) and T291 (79.19%) have the lowest dry matter content in grain at harvest. 
 Effects of specific combining ability for this character have been lower (table 7), 
revealing the smaller importance of non-additive effects in the inheritance of dry matter 
content in grain at harvest. 
 It can say that in the case of a diallel system for inheritace of dry matter content in 
grain at harvest are important additive effects and the effects of the nuclear x cytoplasmic 
interactions and reciprocal interactions. 
 The literature indicates a degree of dominance of early parent over the late one, 
expressed in the number of days from sowing to physiological maturity (Cabulea et al., 1981; 
Cabulea, 1987; Troyer, 2001; Has, 2004). 
 
CONCLUSION 
 
 The local populations and synthetics studied may be used as sources of initial 
material for precocity in maize breeding programs.  
 There is variability between genotypes for maturity; coefficients of variability were 
over 5% for most stages of vegetation period. 
 Most of the local populations with a short vegetation period were collected in the 
area of Maramures.  
 The synthetic populations studied for their genetic values in heritability of precocity 
were well suited for the objectives of research.  
 The highest values of additive effects for grain dry matter content were recorded at: 
Tu Syn Mara (ĝn = +1, 80), Tu SRR 5D (2I) (1) (ĝn = +0, 62) and Tu Syn 1 (ĝn = +0, 45). 
 Tu Syn Mara, Tu SRR 5D (2I) (1) and Tu Syn 1 produced hybrids with the most 
early maturity.  
 Non-additive gene effects  have brought the contribution in the determinism of dry 
matter content in grain at normal harvesting time, but their role was, however, lower within 
framework of this experimental system, in comparison with the additive effects. 
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 The process of improvement of synthetic population may continue as there is still 
enough genetic variability. 
 All local populations (landraces) and synthetics are currently used in the framework 
of breeding and genetic program at the Agricultural Research Station, Turda – Romania (ARS 
Turda). 
 In the case of a diallel system for inheritace of dry matter content in grain at harvest 
are important not only additive actions but also the nuclear x cytoplasmic interactions and 
reciprocal interactions. 
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